H3C CH3
(1)
The centre of the cubane cage of the monomethyl derivative (1) lies on a centre of symmetry, which results in the methyl substitutent being disordered over two symmetry-related positions. The observed C----CH3 bond length of 1.384 (6)A is much shorter than the corresponding value of 1.494 (2)~ found in (2), and is presumably a consequence of this disorder. All other bond lengths are comparable to those found in other cubanes. The cubane C---C distances for (1) (1.550-1.574/~) are generally found to be slightly shorter than the corresponding values found for (2) (1.553-1.581/~). In addition, there are significant differences in the conformations of the methyl carboxylate groups, with the torsion angle C(2)--C(1)---C(9)--O(2A) being 92 (3) ° for (1) and the corresponding value for (2) being -119. 4 (2) °. For both compounds, the 1,2-disubstituted C--C distances involving the methyl carboxylate and the methyl groups, 1.574(2) for (1) and 1.581 (2),~ for (2), are significantly longer than the other cubane C--C distances, while the bond involving the two methyl substitutents in (2) is somewhat shorter, being I "g ~k I ~''' oo~ Fig. 1. ORTEPII (Johnson, 1976) drawing of (1). Displacement ellipsoids are drawn at the 50% probability level. Symmetry transformation to generate equivalent atoms: (i) -x, -y, -z.
1.570 (2)A, in length. These distances are longer than that of 1.564 A. found for the 1,2-disubstituted C---C bonds in 2-methoxycarbonyl-1,4-dinitrocubane (Ammon & Bashir-Hashemi, 1993) and approach the values of 1.598 and 1.607 A. found for 1-tert-butyl-2-cubylcubane (Gilardi, Maggini & Eaton, 1988 ) and 1,4-[bis-(diisopropylamino)-methyl]-2,7-diphenylcubane (Bashir-Hashemi, Ammon & Choi, 1990) . (Johnson, 1976) drawing of (2). Displacement ellipsoids are drawn at the 50% probability level.
Experimental
Compound (1) was prepared by the method of Lowe, Moorhouse, Walter & Tsanaktsidis (1994) and compound (2) was prepared by the method of Cristiano & Tsanaktsidis (1994) . Crystals of both compounds were obtained by slow evaporation from light petroleum.
Compound (1)
Crystal data SHELXL93 (Sheldrick, 1993 (6) t Occupancy 0.46 (5). :~ Occupancy 0.40 (7). § Occupancy 0.14 (7). ¶ Occupancy 0.5 (see below). 
90.09 (13) geometric parameters (A, o) for ( 1 )
122.0 (9) O(I)--C(9)--C(1) 111.26 (14) Symmetry code: (i) -x, -y, -z.
Compound (2)
Crystal data SHELXL93 (Sheldrick, 1993 (2) O(1)---C(9) 1.329 (2) C(2)----C(5) 1.568 (2) (2) c(4)--c (7) 1.574 (2) c(1)--c (6) 1.571 (2) c(5)--c(6) 1.563 (2) c(1)--c(2) 1.581 (2) c(6)---c(7) 1.563 (2) c(2)--c(11) 1.494 (2) c(7)--c(8) 1.562 (2) c(9)--0(1)--c (10) 116.70 (12) c(5)--c(4)--c (7) 90.13 (10) c(13)--0(3)--c (14) 116.52 (11) 90.35 (9) C(6)--C(5)---C(2) 90.17 (9) C(6)----C(1)--C(2) 89.39 (9) C(5)---C(6)---C(7) 90.25 (10) C(I 1)--C(2)---C(5) 125.75 (11) C(5)----C(6)---C(1) 90.50 (10) C(11)--C(2)---C(3) 125.33 (12) C(7)----C(6)---C(1) 89.22 (10) C(5)--C(2)--C(3) 90.47 (9) C(8)---C(7)--C(6) 90.42 (10) C(11)---C(2)---C(1) 125.16 (11) C(8)----C(7)----C(4) 90.31 (10) C(5)---C(2)---C(1) 89.94 (9) C(6)----C(7)----C(4) 89.44 (9) (10) Refinement was performed using SHELXL93 (Sheldrick, 1993) by full-matrix least squares, with anisotropic displacement parameters for all non-H atoms, and isotropic for the H atoms. For (1), 0(2) was found to be disordered and was refined over three sites with site occupation factors refining to 0.46 (5), 0.40 (7) and 0.14 (7). The positional parameters of H(3) and H(5) were refined. All other H atoms were included at calculated positions and refined using a riding model; H atoms on C(10) were refined over two sites with relative site occupancies of 0.66 (4) and 0.34 (4), while the C(2)---H(2) bond length was restrained at 0.98/~. C(11) and H(2) were each given site occupancies of 0.5. All calculations were carded out on a VAXstation 4000VLC computer system. For both compounds, program(s) used to solve structures:
SHELXS86 (Sheldrick, 1990) ; program(s) used to refine structures: SHELXL93 (Sheldrick, 1993) ; molecular graphics: OR-TEPII (Johnson, 1976) ; software used to prepare material for publication: SHELXL93.
The reaction is believed to proceed by a standard enamine formation in which nucleophilic addition to the carbonyl group of 1,3-cyclohexanedione by the amino group of m-nitroaniline is followed by dehydration, as shown in the scheme below. The title compound is composed of a nitroanilino moiety and a cyclic a,/3-unsaturated ketone moiety. The cyclic ketone ring is in a puckered conformation where C9 is out of the plane of the remaining atoms, a common conformation for cyclohexyl rings containing three adjacent sp2-hybridized C atoms and three adjacent sp3-hybridized C atoms (Katrusiak, 1990) . The anilino group and the a,/3-unsaturated ketone group are not coplanar. The nitro group is oriented anti to the carbonyl group and is at an angle of 28.3 ° to the phenyl ring least-squares plane, and the phenyl ring least-squares plane is at an angle of 32.8 ° to the a,/3-unsaturated ketone least-squares plane to reduce the H atom-H atom repulsion between C5 and C12. The C ll~N2 bond distance of 1.366 (3)/~ is considerably shorter than that of C4----N2 [1.400 (3)/k], suggesting that the lone pair of electrons in the amino group is more easily delocalized into the cyclic a,/3-unsaturated ketone group than into the nitrophenyl group; thus, the resonance form A is more favorable than the resonance form B, shown below. . This type of hydrogen-bond pattern is designated CI(6) according to Etter notation (Etter, MacDonald & Bernstein, 1990) . [This notation indicates the chain nature (C) of the hydrogen-bonded aggregates, the one proton donor and one proton acceptor (as subscript and superscript) involved in the bonding and the chain length (in parentheses).]
